The isotropic ( a;"') and the anisotropic ( aan 1110 ) hyperfine coupling constants of the five lowest states ofthe CH molecule, X IT have been calculated. The agreement with experimental data isexcellent for aaniso and within about 8% for a;su· Differences in the values for the various states are discussed at the RHF and CI Ievels. For X 2 0 and A 2 /l the effects of the doubly occupied sheUs are studied. It tums out that in these states the contributions of the l<J and 2<J shells to a;.., are opposite in sign.
l. Introduction A direct measurement of the unpaired spin distribution in a molecule is given by the isotropic and anisotropic hyperfine coupling constants ( hfcc). For a nucleus N they are defined as [ 1, 2] ai~=~1tKeKNPeßNI-l (qAI I L c5(r;N )SztlqAI)' 
I t is seen that aiso is proportional to the net unpaired spin density at the nucleus N and that aaniso gives a measure of the spatial distribution of the spin density at the nucleus N.
Because of the delta function, only orbitals with a non-vanishing spin density at the nucleus can contribute. For atoms, only s orbitals, and for diatornie molecules only a orbitals posses this property. Therefore, in systems in which these orbi tals are doubly occupied the value of aiso depends solely on electron correlation. On the other hand, for systems which possess a singleorbital oftbis type, such as the Iithium atom, the importance of electron correlation is· expected to be smaller but not negligible [ 3] . For aaniso the influence of electron correlation is small, but its value is quite sensitive to the composition of the basis set [ 4] orbitals are symmetrically occupied. All calculations were performed at the experimental equilibrium distance [ 16] .
The quality of the basis set and the CI calculations can be judged by comparing calculated excitation energies with experimental values as summarized in table 1. With the exception of the a 4 1:-state, the values are about 2% too high. In contrast to this the a 4 1:-is too low, which is probably due to the use of its SCF MOs in all calculations. To gain insight into the spin polarization mechanism, core calculations in which cither the 1 cr, or 2o 5 orbital was frozen MHz, so that for both centers the theoretical results agree with each other. An analysis of our results shows that both RHF and CI methods predict large differences between the aaniso values for the various excited states at the carbon center but very small ones for those at the hydrogen center. For hydrogen this trend is confinned by the experimental data. A full interpretation of these effects will be given elsewhere [ 9] . From a theoretical point of view tlj 50 is the more difficult property to calculate. It depends very strongly on correlation effects. Because in X 2 TI all <J orbitals are doubly occupied, the RHF values
Table2
Summary of the calculated hfcc within the RHF approach. 6 is defined using eq. ( 1) of a 150 of both centers are zero, so that here aiso results from correlation effects only. For the excited states the aP orbital is singly occupied, so that the RHF approximation predicts aiso to be different from zero. As a comparison with the Cl results reveals, corrections due to correlation effects are about 50%. U sing the CI method the deviations from experiment are about 8% with the absolute value always calculated too low. As was shown in a previous paper [ 17] , aiso dcpends strongly upon the SAF selection threshold used in the CI calculations [ 15] . We expect that improvement of the CI calculations by in .. corporating more of the less important SAFs which were previously neglected should improve the agreernent with experiment. A full discussion oftbis problern will be given elsewhere.
The improvement in the RHF values by the CI rnethod arises out of two sources. First of all instead ofu~ing optimized MOs for each state the RHF values are obtained by using the a 4 I-MOs. The magnitudeoftbis error can be seen by a comparison with the study of Kristiansen et al. [ 2] , who used manybody perturbation theory (MBPT) to third order. Their first-order value is in better agreement with experiment than our RHF results (by about 20%).
A study of this error is possible by using natural Orbitals (NO). The second source consists of contributions from doubly occupied a shells, which are cornpletely neglected within the RHF approximation. These effccts can bc studied by performing core calculations [ 18 ] , which are surnmarized in table 5.
Since thc correlation effects for aaniso are small, only the aiso values are given.
To separate the contribution of the three <J-type shells we performed three core calculations in which we either correlated the 3oP shell only or the 3oP shell tagether with one of the two Os shells. The n shells are correlated in each calculation. OearJy not incorporated in these core calculations is the intershell correlation between the I o 5 and 2o" for e:xample, but these effects are smaller.
For X 2 ll a comparison with all-electron Cl calculations (table 3) shows a large positive contribution of the 3o-P shell for the carbon center. If in addition the 2os shell is also correlated, aiso further increases. If l a, instead of 20'. is correlated aiso becomes negative, which points to a large negative contribution from the las: shell.
For hydrogen it can be seen from A full explanation ofthe various effects will be given in the more detailed presentation of our study [ 9) .
Summary
In the present paper we have discussed the hfcc for the five lowest states ofthe CH molecule. For the an· isotropic interaction our results are in excellent agreement with experiment. Correlation effects are small in all states. For the isotropic constant aiso' which is more difficult to calcuJate, the overall deviations are only about 8%. Here, for ground and ex· cited states, the spin polarization contributes about 50%.
Our core calculations for X 2 ll reveal that the mechanism is sirnilar to that of the X 3 1:-state of the 400 NH molecule. For the heavier center a positive contribution from the 2o 5 and 3csP shells and a negative one from the 1 cr, shell is found. For the hydrogen center the los contribution is nearly zero, whereas the 2o, contribution is negative and dorninates the value of ais.m while the 3oP contribution is smaller in magnitude and of opposite sign. For A 2 6 the signs of the inner shell contributions change. The importance ofthe individual contributions differs from that of the ground state.
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